PATENT 

Docket: 16356.581 (DC-02749) 
Customer No. 000027683 



AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently Amended) A method for simulating a multi-dimensional space, 
comprising: 

generating a sequence of pseudo-random numbers according to a 
prescribed quasi-Monte Carlo model;-af*4 

mapping each pseudo-random number R of the sequence of random 
numbers into multiple variables of unique values for the multi-dimensional space, 
the multi-dimensional space including D dimensions, where D is a number ; and 

selecting a value of S according to a desired accuracy of a final 
simulation value, wherein the value of S defines a grid for use in conjunction with 
the mapping of the pseudo-random numbers into the multiple variables of the 
multi-dimensional space, wherein each of the multiple variables of the multi- 
dimensional space represents a corresponding D dimension value and wherein 
each dimension is characterized by a minimum and a maximum value, further 
wherein each dimension is characterized by a prescribed resolution S, and 
wherein S is the resolution of each dimension, and a ratio r, as defined by 
r = s p /P N can be predetermined to be a prime number so that the value for S can 
be derived from the eguation for r. 

2. (Cancelled). 

3. (Cancelled). 

4. (Cancelled). 
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5. (Cancelled). 

6. (Cancelled). 

7. (Currently Amended) The method of claim [[6]]J[, wherein the D dimension 
values are further characterized by a first dimension DO that includes minimum 
and maximum values defined as DO.min and DO. max, respectively, a second 
dimension D1 that includes minimum and maximum values defined as Dl.min 
and D1 .max, etceteras, up to a Dth dimension. 

8. (Cancelled). 

9. (Cancelled). 

10. (Currently Amended) A method for simulating a multi-dimensional space, 
comprising: 

generating a sequence of pseudo-random numbers according to a 
prescribed quasi-Monte Carlo model; 

mapping each pseudo-random number R of the sequence of random 
numbers into multiple variables of unique values for the multi-dimensional space, 
the multi-dimensional space including D dimensions, where D is a number, 
wherein each of the multiple variables of the multi-dimensional space represents 
a corresponding D dimension value and wherein each dimension is characterized 
by a minimum and a maximum value, the D dimension values further being 
characterized by a first dimension DO that includes minimum and maximum 
values defined as DO.min and DO. max, respectively, a second dimension D1 that 
includes minimum and maximum values defined as Dl.min and Dl.max, 
etceteras, up to a Dth dimension, further wherein each dimension is 
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characterized by a prescribed resolution S; and 

selecting a value of S according to a desired accuracy of a final simulation 
value, wherein the value of S defines a grid for use in conjunction with the 
mapping of the pseudo-random numbers into the multiple variables of the multi- 
dimensional space, wherein s ele ct i ng th e va l u e of S i nclud e s der i v i ng th e valu e 
of S such tha t S is the resolution of each dimension and a ratio r, as defined by 
r = s D /P N , is not factorab l e by ono of tho fo l lowing soloctod from tho group 
consist i ng of base P and tho number of d i mensions D, and whoro N i s the 
numb e r of ps e udo - random numbers and r is a pr e scrib e d pr i m e numb e r_ can_be 
determined to be a prime number so that the value for S can be derived from the 
equation for r . 

1 1 . (Currently Amended) A method for simulating trace impedance of a printed 
circuit board characterized by at least three dimensions of a multi-dimensional 
space, said method comprising: 

generating a sequence of pseudo-random numbers according to a 
prescribed quasi-Monte Carlo model;-afi4 

mapping each pseudo-random number R of the sequence of random 
numbers into multiple variables of unique values for the multi-dimensional space, 
the multi-dimensional space including D dimensions, where D is a number s and 

selecting a value of S according to a desired accuracy of a final 
simulation value, wherein the value of S defines a grid for use in conjunction with 
the mapping of the pseudo-random numbers into the multiple variables of the 
multi-dimensional space, wherein each of the multiple variables of the multi- 
dimensional space represents a corresponding D dimension value and wherein 
each dimension is characterized by a minimum and a maximum value, further 
wherein each dimension is characterized by a prescribed resolution S, and 
wherein S is the resolution of each dimension, and a ratio r, as defined by 
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r = s D /P N can be predetermined to be a prime number so that the value for S can 
be derived from the equation for r. 

12. (Cancelled). 

13. (Cancelled). 

14. (Cancelled). 

15. (Cancelled). 

16. (Cancelled). 

17. (Currently Amended) The method of claim4€ 1 1 . wherein the D dimension 
values are further characterized by a first dimension DO that includes minimum 
and maximum values defined as DO.min and DO. max, respectively, a second 
dimension D1 that includes minimum and maximum values defined as Dl.min 
and Dl.max, etceteras, up to a Dth dimension. 

18. (Cancelled). 

19. (Cancelled). 

20. (Currently Amended) Apparatus for simulating trace impedance of a printed 
circuit board, the printed circuit board characterized by at least three dimensions 
of a multi-dimensional space, said apparatus comprising: 

a random number generator for generating a sequence of pseudo-random 
numbers according to a prescribed quasi-Monte Carlo model; 
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a mapping processor for mapping each pseudo-random number R of the 
sequence of random numbers into multiple variables of unique values for the 
multi-dimensional space, the multi-dimensional space including D dimensions, 
where D is a number, wherein each of the multiple variables of the multi- 
dimensional space represents a corresponding D dimension value and wherein 
each dimension is characterized by a minimum and a maximum value, the D 
dimension values further being characterized by a first dimension DO that 
includes minimum and maximum values defined as DO.min and DO. max, 
respectively, a second dimension D1 that includes minimum and maximum 
values defined as D1 .min and D1 .max, etceteras, up to a Dth dimension, further 
wherein each dimension is characterized by a prescribed resolution S; and 

a value selector for selecting a value of S according to a desired accuracy 
of a final simulation value, wherein the value of S defines a grid for use in 
conjunction with the mapping of the pseudo-random numbers into the multiple 
variables of the multi-dimensional space, wherein sel e cting the volu o of S 
i ncludes der i v i ng tho va l uo of S such that S is the resolution of each dimension 
and a ratio r, as defined by r = s D /P N , i s not factorab l e by ono of tho fol l owing 
so l octod from the group consist i ng of baso P and the numb e r of dim e ns i ons D, 
and wh e r e N i s th e numb e r of ps e udo - random numb e rs and r i s a pr e scrib e d 
pr i m e numbe r can be determined to be a prime number so that the value for S 
can be derived from the equation for r . 

(Currently Amended) A method of manufacturing a printed circuit board 
comprising: 

characterizing the printed circuit board by at least three dimensions of a 
multi-dimensional space; and 

manufacturing the printed circuit board in accordance with a simulated 
trace impedance, the simulated trace impedance obtained by: 
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generating a sequence of pseudo-random numbers according to a 
prescribed quasi-Monte Carlo model; 

mapping each pseudo-random number R of the sequence of random 
numbers into multiple variables of unique values for the multi-dimensional space, 
the multi-dimensional space including D dimensions, where D is a number, 
wherein each of the multiple variables of the multi-dimensional space represents 
a corresponding D dimension value and wherein each dimension is characterized 
by a minimum and a maximum value, the D dimension values further being 
characterized by a first dimension DO that includes minimum and maximum 
values defined as DO.min and DO. max, respectively, a second dimension D1 that 
includes minimum and maximum values defined as Dl.min and Dl.max, 
etceteras, up to a Dth dimension, further wherein each dimension is 
characterized by a prescribed resolution S; and 

selecting a value of S according to a desired accuracy of a final simulation 
value, wherein the value of S defines a grid for use in conjunction with the 
mapping of the pseudo-random numbers into the multiple variables of the multi- 
dimensional space, wherein s ele cting th e va l uo of S inc l ud e s d e r i v i ng th e valu e 
of S such that S is the resolution of each dimension and a ratio r, as defined by 
r = s D /P N , is not factorab le by on e of th e fo ll owing sel o ct o d from th e group 
consisting of bas e P and th e numb e r of d i m e ns i ons D, and wh e r e N is th e 
number of ps e udo - random numb e rs and r i s a pr e scr i b e d pr i m e numb e r can be 
determined to be a prime number so that the value for S can be derived from the 
equation for r . 

22. (Currently Amended) A computer system, comprising: 

a printed circuit board manufactured in accordance with a simulated trace 
impedance, said printed circuit board including impedance traces that 
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characterize at least three dimensions of a multi-dimensional space of said 
printed circuit board , wherein said impedance traces include trace impedances 
obtained by: 

generating a sequence of pseudo-random numbers according to a 
prescribed quasi-Monte Carlo model; 

mapping each pseudo-random number R of the sequence of random 
numbers into multiple variables of unique values for the multi-dimensional space, 
the multi-dimensional space including D dimensions, where D is a number, 
wherein each of the multiple variables of the multi-dimensional space represents 
a corresponding D dimension value and wherein each dimension is characterized 
by a minimum and a maximum value, the D dimension values further being 
characterized by a first dimension DO that includes minimum and maximum 
values defined as DO.min and DO. max, respectively, a second dimension D1 that 
includes minimum and maximum values defined as Dl.min and Dl.max, 
etceteras, up to a Dth dimension, further wherein each dimension is 
characterized by a prescribed resolution S; and 

selecting a value of S according to a desired accuracy of a final simulation 
value, wherein the value of S defines a grid for use in conjunction with the 
mapping of the pseudo-random numbers into the multiple variables of the multi- 
dimensional space, wherein s ele ct i ng th e va l u e of S i nclud e s deriv i ng th e va l u e 
of S such that S is the resolution of each dimension and a ratio r, as defined by 
r = s D /P N , i s not factorable by on e of th e fo l lowing s ele ct e d from th e group 
cons i sting of bas e P and th e numb e r of dim e ns i ons D, and wh e r e N i s th e 
numb e r of pseudo random numb e rs and r i s a pr e scr i b e d pr i m e numb e r can be 
determined to be a prime number so that the value for S can be derived from the 
equation for r . 
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